The muon (g -2) experiment at Brookhaven has completed a first run. The main components of the experiment, which include the superconducting inflector, the superferric storage ring, the electrostatic quadrupoles and the lead-scintillating fiber electron calorimeters, have been commissioned satisfactorily. The analysis of data taken in June and July 1997 is in progress.
Introduction
To the current level of experimental precision (4 ppb), the anomalous g factor for the electron, arises entirely from virtual photons and electron-positron pairs [l] . The agreement between experimental and theoretical values of a,, which is limited by the accuracy of about 25 ppb with which the fine structure constant a is known, provides one of the most decisive tests of pure QED [Z].
For the muon, the relative contributions to a, of heavier particles or new contact interactions are much larger than for the electron because they usually scale as (m,/m,)2 N 4 x lo4. In particular, the contribution from diagrams including virtual hadrons is about 60 ppm, and was observed for the first time in the most recent CERN measurement [3] of a, with a precision of 7 ppm. 
The Brookhaven Experiment
The principle of the measurement is similar to the third CERN experiment [3]. Polarized muons are stored in a uniform dipole magnetic field with electrostatic quadrupoles providing weak vertical focussing. The muon spin precesses relative to the momentum vector with the frequency assuming that < << B and 8. B' NN 0. The dependence of wa on the electric field can be eliminated by storing muons with the "magic" 7,=29.3, corresponding to a muon momentum p , = 3.094 GeV/c. In this ideal case a, -l/(yE -1) = 0, and the focussing electric field does not affect the spin precession frequency. a, is then extracted from f a = wa/27r M 230lcHz through
where fp M 62MHz is the free proton precession frequency in the same magnetic field seen by the muons. The ratio of muon to proton magnetic moments, p,/pp, is currently known to 0.30 ppm from the Zeeman effect in muonium and pSR, and to 0.15 ppm from the hyperfine structure interval in muonium [8] , and is expected to be improved by a recent experiment [9] .
The source of the stored muons is the AGS proton beam, which delivers eight bunches with a total of M 40x 1OI2 protons at 24 GeV/c onto a nickel production target every 2.6 s. The individual bunches have a IJ = 27 ns and are spaced apart by 33 ms.
From each bunch about 4-107 pions at M 3.1 GeV/c are transported from the production target along a 116 m beam line. About 50% of the pions decay along the transport line and a bending magnet near the downstream end selects either pions or forward decay muons for injection into the storage ring. After passing through a hole in the back of the storage ring magnet yoke and a field free region supplied by a superconducting inflector magnet [lo] , the pion or muon beam enters the toroidal storage region which has a radius of 7.112 m and a 9 cm diameter cross section. In pion injection mode, a small fraction of muons from pion decay, T+ + p+vp, are launched onto a stable orbit and are stored. In muon injection mode, a kick of M lOmrad on the first turn is needed to store the muons.
The continuous superferric 'C'-shaped storage ring magnet is excited by superconducting coils which carry a current of 5177 A. The field strength of about 1.45 T and changes in homogeneity are monitored by 366 NMR probes [ll] . The field inside the storage region is mapped several times every week using a trolley containing a matrix of 17 NMR probes which operates in vacuum. The probes in the trolley are calibrated in place against a standard probe [12] . Integrated over azimuth the field in the storage region was uniform to about 25 ppm during the 1997 run. Magnet shimming has resumed to achieve the design goal of 1 ppm homogeneity in S B . d.
The decay positrons from p+ + e+u,ii,, which constitute our signal, range in energy from 0 to 3.1 GeV, and are detected with 24 Pb-scintillating fiber calorimeters placed symmetrically around the inside of the storage ring. Because of the parity violating nature of the weak decay, the high-energy positrons are preferentially emitted along the muon spin direction. The muon spin precession is reflected in the decay positron spectrum, N(t), where we expect
The asymmetry parameter, A, is energy dependent, and for a positron energy threshold of 1.8 GeV is N 0.4.
After more than a decade in preparation, the collaboration is pleased to see for the first time at BNL the exponential muon decay, modulated by the (g -2)
precession, which is shown in Figure 1 . Analysis of the initial data set is in progress and a statistical precision of about on a,, is expected. A prototype kicker has been tested successfully and the production unit is scheduled to be installed prior to the next run in August 1998. Muon injection will provide approximately ten times more stored muons with about fifty times less background in the detector system compared to pion injection. Including several other improvements, the number of decay positron counts per bunch is expected to increase by about two orders of magnitude over the 1997 pion injection run. 
